Differing properties of putative fast-spiking interneurons in the striatum of two rat strains.
Local circuits within the striatum of the basal ganglia include a small number of γ-aminobutyric acid (GABA)-ergic fast-spiking interneurons (FSI). The number of these cells is reduced in disorders of behavioral control, but it is unknown whether this is accompanied by altered electrophysiological properties. The genetically hypertensive (GH) rat strain exhibits impulsiveness and hyperactivity. We investigated if resting-state FSI activity is affected in this strain using extracellular recordings. We also examined the effect of systemic amphetamine (AMPH), a stimulant drug used in the treatment of these particular behavioral deficits. Putative FSI (pFSI) were encountered less often in GH rats compared to the Wistar control strain. pFSI in GH rats also exhibited a higher mean firing rate, higher intraburst firing rate, lower interburst interval, and shorter bursts compared to controls. AMPH increased the mean overall firing rate of Wistar rat pFSI but did not significantly alter the firing properties of this subtype in GH rats. These differences in the resting-state electrophysiological activity of pFSI in GH rats point to them as a cell type of particular interest in understanding striatal functioning across different strains.